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""^^"TTT fin r i r r a iTj^Tn^nt" -^^^ h ^ i M r min - i ng h V> f^ pnnnt,rFit-i on riepth when 

putting in place supporting elements into a water bed, 
characterised by a pressure sensor (7) for measuring the watea 
pressure which is fastenable to the supporting element (2) op^o 
a device (1) connected to the supporting element (2) , by a^evice 
{12 to 15) for transmitting the readings (11) supplied by the 
pressure sensor (7) and by an evaluation unit/ (16) for 
determining the reading differences which occur during the 
sinking of the pressure sensor (7) on pen^iiration of the 
supporting element (2) into the water bed (5) 

2. An arrangement according to claim 1 , /Characterised in that 
the pressure sensor (7) supplies elecfe^rical signals (11) as 
readings and that these signals {ll/f or signals gained by 
convert ion are transmitted^^"t^^he Valuation unit (16) via an 
electrical signal lead (/IS) 


3 . An arrangement afc cording^ 
that the evaluatio/i unit 
automatically acqui/res ar 


claim 1 or 2, characterised in 
comprises a computer which 
res the readings . 


4 . An arrangeme: 
the computer con 
depth (10) from 


:cordir;^/to claim 3, characterised in that 
'antly cotuptites and displays the penetration 
he differences in readings. 


5. An ar3/angeme^[er accordang to one of claims 1 to 4, 
character^ed in that the pressure sensor (7) is suitable for 
ttieasuring absolute pressure in the order of 2 00 bar and has a 
measuring accuracy in the order of 1 mbar. 


6./ An arrangement according to one of claims 2 to 5, 
Characterised in that the signal of the pressure sensor (7) 
consist^— an analog eie^^rd^alquantity , preferably a current 
which is converted via an analog to digital converter (12) 
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into a digital sigr 
(16) . 

7. An arrangement according to claim 6, characterised inyl£hat 
between the pressure sensor (7) and the analog to ^digital 
converter (12) there is connected an electronic subtrgfctor (13) 
and an amplifier (14) , by which means a presele^table part 
measuring range may be expanded over the whole conversion range 
of the analog to digital converter (12) . / 

8 . An arrangement according to one claims 2 to 5 , 
characterised in that the signal of the nafessure sensor (7) is 
transmitted to the evaluation unit (16/ via a digital serial 
interface (22) . / 

9 . An arrangement according to / one of claims 2 to 5 , 
characterised in that the pressure sensor (7) supplies a pressure 
dependent frequency signal (23) /and a temperature dependent 
frequency signal (24) and that the frequency signals (23, 24) are 
digitalized via two f requ^cy-idigital transducers (25, 26) and 
the two digital signals /are\ transmitted to the evaluation unit 
(16) . / /I ' 

10. An arrangement / accoTrda.ng to one of claims 2 to 7, 
characterised in than the/pressure sensor (7) is fastened to pile 
hammer (1) serving t/o piile-arive piles (2) into the water floor 
(5) and that the sujppl^^ Id/nes (3) of the pile hammer (1) also 
comprises the signalNaead/ (IS) of the pressure sensor (7). 

11. An arrangement according to claim 10, characterised in that 
a computer provided for the monitoring and control of the pile 
hammer (1) als<2> serves the acquisition, storage and evaluation 
of the readings of the pressure sensor (7) . 

12. An arrangement according to claim 11, characterised in that 
the comfniter also registers the number of pile drives and 
computes the energy sum used for this. 

xy, A method__f or determining the penetrati^ oii^d^pth when putting 



.^i^ . 

in place supporting elements (2) into a water bed (5) , usxng 

pressure sensor (7) suitable for measuring water pressure arid 

fastened underwater to a supporting element (2) or to a device 

connected to the supporting element (2) , characterised by the 

subsequent method steps : 

before the beginning or during the putting in rJlace of a 
supporting element, a first reading of the pressure sensor is 
taken and is kept as a reference value; 

after consuming a certain amount of energy for the putting 
in place of the supporting element (2) or a&ter the completion 
of the time interval required for this, a f^ixther reading of the 
pressure sensor (7) is taken and retainec 

from the difference of the preceding and further readings, 
the penetration depth (10) achieved Jby the intermediate putting 
in place is calculated, preferably by multiplication of the 
difference by a suitable calibrataon factor; 


in the case that 
sufficient, the metho/ 
step . 


.red penetration depth is not yet 
steps/are repeated from the second method 


rdinc 


14 . A method acco 
improving the linear 
of pressure into! xlista: 
gravitational acce^ 
density change o 


^1 


claim 13 , characterised in that for 
ajfici accuracy of the conversion fuction 
ce, a tidal compensation and/or a 
compensation and/ or a depth dependent 


at€ir are taken into account 


15, A me thod/ac cording to claim 13 or 14, characterised in that 
during the ^measuring interval, further data is extracted and 
retained f/om the device (1) for putting in place the supporting 
element /(2) , particularly data for determining the required 
amount pf. energy for putting in place the supporting element (2) . 


16. / a method according to one of claims 13 to 15, characterised 
in/ that for each retained reading, a point in time is also 
=edr: 


^^^c\ Rrrnrdina to one of claims 13 to 16 , nY^^ir^nt^ 
in that the penetration depths (10) calculated from the readij 
kre represented on a diagram. 

18- A method according to one of claims 13 to 17, char^terised 
in that before the beginning of the determination of the 
penetration depth (10) the reading (11) of the pr^sure sensor 
(7) is reduced to almost zero by way of an electr^ic subtracter 
(13) and the residual value (17) is amplified by a predjustable 
multiplication factor (18) by way of an amplifier (14) , wherein 
the size of the multiplication factor (18)/is preselected such 
that the amplified residual value (19) , wltdi the maximum expected 
penetration depth (10) , does not exceed /£he highest analog value 
which can be processed by a subequ^tly connected analog to 
digital converter (12) . 


19 . A method according 
reduction of the reading^f thi 
subtracter (13) is automatic 
of the determination of th^ 


18, characterised in that the 
)ressure sensor (7) by way of the 
Illy effected before the beginning 
^netration depth (10) . 


20 . A method acc 
in that the re 


digitalized by 


converter (21) with a d 


/rding^ 
idinc 


( 


/7ay/ of 


of claims 13 to 17, characterised 
of the pressure sensor (7) is 
highly accurate analog to digital 
gita:. resolution of more than 12 bits. 

v 

21, A method acfcording to one of claims 13 to 17, characterised 
in that the pressure sensor (7) is provided with a digital serial 
interface {22) which has a resolution of up to 0.005 ppm over a 
range of 30^0 PSI. 


22. A tpfethod according to one of claims 13 to 17, characterised 
in tnat the reading (11) of the pressure sensor (7) is 
tran^itted by way of a first frequency signal (23) and the 
reaching of a temperature sensor is transmitted by way of a second 
frjequency signal (24) . 
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The use of a pressure sensor (7) 


a^t^r---p3f€rs^ure for determining the penetration 
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"a^t] 


suitable fpr measuring 
th (10) from 



